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Disadvantaged groups, such as Blacks, Latinx, Men who have Sex with Men (MSM), and young 
adults are disproportionally burdened by greater incidence of HIV, lower testing rates, and worse 
treatment outcomes once infected. Reducing health disparities requires developing HIV 
prevention, testing, and treatment interventions that are efficacious for these critical populations. 
Multiple behavior interventions have the potential to maximize effects by targeting clusters of 
synergistic risk behaviors. However, their ability to also reduce social disparities is not clear and 
is a question of comparative efficacy across demographic groups. This meta-analysis assessed 
intervention efficacy comparing groups with higher and lower percentages of Blacks, Latinx, 
MSM, and young adults. Findings indicated that, compared to single behavior interventions, 
multiple behavior interventions are better positioned to address the needs of Blacks and MSM, 
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Social Disparities in the Efficacy of Interventions for HIV: A Meta-Analysis of Multiple 
Behavior Interventions 
From its beginning, the HIV epidemic has disproportionately burdened disadvantaged 
populations with differential access to prevention resources, decision-making ability, and 
treatment (Bonvicini, 2017; Kelley, Moy, Stryer, Burstin, & Clancy, 2005). Even after decades 
of intervention, current incidence rates among under-resourced and stigmatized groups, such as 
ethnic and sexual minorities, are substantially higher than those among non-Hispanic Whites and 
heterosexuals (Center for Disease Control, 2018). Based on 2017 data, Blacks make up 43% of 
new HIV cases in 2017 despite being only 13% of the U.S. population. Similarly, Latinx 
comprise 26% of new cases despite being only 18% of the population. In contrast, Non-Hispanic 
Whites comprise only 25% of new HIV cases despite being 61% of the U.S. population. 
Furthermore, Men who Have Sex with Men (MSM) comprise 67% of new cases despite being 
only 5% of the U.S. population, and young adults (18-39) comprise 63% of these new cases 
despite being 32% of the U.S. population (CDC, 2018; U.S. Census Bureau, 2018).  
Beyond incidence problems, the severity of disease and treatment outcomes are worse 
among minority groups than among majority groups. Blacks and Latinx are comparatively more 
likely to be diagnosed with AIDS (47% and 23%, respectively) than their White counterparts 
(24%; CDC, 2018). Furthermore, Blacks, Latinx, and young adults are more likely to have a 
delayed HIV diagnosis compared to Whites (Chen, Gallant, & Page, 2012; Schwarcz et al., 
2006). When examining treatment outcomes, viral suppression is worse among Blacks (41%) 
and Latinx (50%) than among Non-Hispanic Whites (56%) and young adults are less likely to 
achieve viral suppression (37%) than are their older counterparts (50%; Crepaz, Dong, Wang, 
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Hernandez, & Hall, 2018)). These findings clearly suggest disadvantaged populations could 
benefit from interventions to bring parity to these outcomes. 
 Health promotion interventions should and often do target disadvantaged populations 
because, realistically, these populations have the most to benefit from the programs.  
Disadvantaged populations often lack resources that an intervention can provide and offer the 
potential for stronger intervention effects. Yet, the same disadvantages that pose risk for some 
groups may present barriers to change including lack of ability to attend the intervention or 
distrust of the medical system (Adegbembo, Tomar, & Logan, 2006; Noguchi, Albarraccin, 
Durantini, & Glasman, 2007). Furthermore, these disadvantages may make interventions 
counterproductive, increase behavioral backlash (e.g., the “what-the-hell” effect; Albarracín, 
Cohen, & Kumkale, 2003), and actually lead to worse outcomes. Therefore, a key research 
question for the science of HIV is whether interventions offer most benefit to Blacks, Latinx, 
MSM, and younger adults, thus correcting disparities, or whether the offer most benefit to Non-
Hispanic Whites, non-MSM, and older adults. 
 Previous reviews to answer this question have found both mixed results and a lack of 
overall attention to potential disparities in intervention outcomes (Hemmige, McFadden, Cook, 
Tang, & Schneider, 2012). Most prior meta-analyses have assessed whether interventions are 
efficacious at all for specific sub-groups, without comparing effects across populations (e.g., 
Ruiz-Perez, Murphy, Pastor-Moreno, Rojas-García, & Rodríguez-Barranco, 2017). In meta-
analysis assessing intervention effect disparities (Albarracin & Durantini, 2010; Albarracín et al., 
2005; Albarracín, McNatt, et al., 2003; Durantini, Albarracín, Mitchell, Earl, & Gillette, 2006), 
interventions had lower efficacy for disadvantaged groups like Men Who Have Sex with Men 
(MSM), and Non-Hispanic Whites were more likely to complete interventions than were Blacks. 
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These results are troubling and suggest the need to explore disparities in intervention results in 
greater depth. 
Syndemic theory offers one explanation for social health disparities and potential 
disparities in health intervention outcomes: groups (such as ethnic and sexual minorities) are 
burdened by adversity across the lifespan and develop psychosocial health problems that then 
have multiplicative negative effects on health (Mustanski, Andrews, Herrick, Stall, & Schnarrs, 
2014). For example, systematic marginalization increases stress, which then leads to alcohol and 
substance use, which are highly correlated (Room, 2005). These behaviors then lead to less 
protected sex, and therefore greater risk of HIV infection (Hatzenbuehler, Corbin, & Fromme, 
2008). Indeed, drug misuse and heavy drinking both positively correlate with positive HIV status 
(Galvan et al., 2002), higher levels of unsafe sex (Connell, Gilreath, & Hansen, 2009; Friedman 
et al., 2009), higher viral load (Palepu, Horton, Tibbetts, Meli, & Samet, 2004), and greater 
medication non-adherence (Bauman et al., 2013; Kalichman, 2008). Rather than individual risk 
behaviors, these findings suggest there may be patterns of risk behavior.  
Differential efficacy may be due to lower engagement with interventions or low 
endorsement of prevention behaviors among some groups, such as Blacks and young adults 
(Noguchi et al., 2007). They may also be due to lower health literacy or lower health self-
efficacy, which are also common among disadvantaged groups (Buchanan & Selmon, 2008; 
Wolf et al., 2007). Another reason that could produce differential intervention efficacy across 
disadvantaged and advantaged groups is differential social power. When a non-dominant group 
receives pressure, people within the group may resist the pressure through unhealthy ways of 
coping with stress. For example, people with low social status might engage in more risky 
behaviors, such as alcohol misuse, substance misuse, and unprotected sex (Factor, Kawachi, & 
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Williams, 2011). Adolescents and young adults, for example, engage in more risky behaviors 
than older adults, particularly when they are under (Hussong & Chassin, 1994).  In summary, 
HIV interventions may in principle be less efficacious for disadvantaged groups, a possibility 
that must be monitored on a regular basis. 
 Intervention researchers have been acutely aware of the needs of disadvantaged groups 
(Bonevski et al., 2014) and have identified ways to maximize efficacy for those very groups. In 
particular, interventions that target multiple risks and solutions concurrently are likely to be best 
for populations with multiple challenges (Rotheram-Borus, Swendeman, & Chovnick, 2009). For 
example, if substance misuse is associated with lower rates of condom usage (e.g., Amaro et al., 
2007), then interventions targeting condom use and alcohol use should be better than 
interventions targeting condom use alone. This difference between multi- and single-behavior 
interventions would ideally be large for groups with syndemic risks, including Blacks, Latinx, 
MSM, and younger populations. Nonetheless, no prior research has addressed whether multiple 
behavior interventions have different efficacy for groups burdened by inequality versus other 
groups. In this paper, we conducted a meta-analysis to determine whether multiple vs. single 
behavior interventions are differentially successful across samples with different percentages of 
Blacks, Latinx, MSM, and young adults 
Health Disparities and Multiple Risks 
 Incidence and treatment disparities in the area of HIV are present among Blacks, Latinx, 
MSM, and young adults relative to other groups. These disparities stem from syndemics – the 
multiplicative negative effects of differences in resource allocation (Singer & Clair, 2003), such 
as pervasive worse education and income for ethnic minorities (Millett et al., 2012), job 
discrimination against gay men (Ragins & Cornwell, 2001), or less access to well-paying jobs for 
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young people. Disparities also come from greater exposure to stress, resulting in dysregulation of 
physical and mental homeostasis (Jackson, Knight, & Rafferty, 2010) and maladaptive coping 
strategies (Hooper, Baker, & McNutt, 2013). For example, alcohol and tobacco offer temporary 
relief to the psychological damage of stress but have harmful effects on physical health over time 
(McEwen & Tucker, 2011).  
  Blacks, Latinx, MSM, and young adults display substantially more risk behavior than 
other groups, but each group has distinct patterns of risk. MSM are more likely to engage in 
unprotected anal intercourse (Koblin et al., 2003), have multiple sexual partners (Rosenberg, 
Sullivan, DiNenno, Salazar, & Sanchez, 2011), display substance use problems (Stall & Purcell, 
2000), and experience greater psychological distress (Cochran, Sullivan, & Mays, 2003). All of 
these factors are associated with greater risk of a positive HIV diagnosis ( Koblin, Husnik, 
Colfax, Huang, & Madison, 2006) and are likely to co-occur (Outlaw et al., 2011). Additionally, 
these factors may directly offset the benefits of ART (Hendershot, Stoner, Pantalone, & Simoni, 
2009) and PrEP (Van der Elst et al., 2013) by affecting adherence. 
 Compared to non-Hispanic Whites, Latinx have higher rates of substance abuse 
(SAMHSA, 2012), higher rates of binge drinking (Chartier & Caetano, 2010), worse educational 
attainment (Woolf & Bravemanm, 2011), lower rates of condom use among females (Reece et 
al., 2010), greater stress (Mulia, Ye, Zemore, & Greenfield, 2008), and worse ART adherence 
(CDC, 2018). Compared to non-Hispanic Whites, however, Blacks have higher levels of condom 
use (Reece et al., 2010) but may have greater risk of HIV infection because of the higher HIV 
prevalence in their social networks (CDC, 2018). Blacks are more likely to be undiagnosed for 
HIV (Singh, Song, Johnson, McCray, & Hall, 2018),  have low ART adherence rates (Beer & 
Skarbinski, 2014), have worse educational attainment and income (Woolf & Braveman, 2011), 
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experience greater stress (Beckie, 2012), engage in more substance misuse (e.g., crack; 
SAMHSA, 2018), and have higher rates of STI comorbidity (De Francesco et al., 2018).  
 Younger adults have a unique pattern of risky behavior. Adolescents and young adults 
have greater rates of unprotected sex (SAMHSA, 2012), alcohol use (Hingson & White, 2014), 
illicit drug use (Baumann et al., 2007), anxiety and suicide (WHO, 2017), and medication non-
adherence (Reisner et al., 2009). The picture is further complicated by varying disparities among 
younger people in different minority groups (Valleroy, MacKellar, Karon, & Rosen, 2000), 
suggesting that disparities may compound and exacerbate each other.  
 In summary, despite differences in specific patterns of risk, each of the groups of interest 
in this paper display a set of correlated behavioral and social factors that can synergistically pose 
health risks. Therefore, it is not surprising that first-generation interventions targeting a single 
risk behavior had null or attenuated intervention effects for these groups (Albarracin & 
Durantini, 2010). Multiple-behavior interventions that address these factors together may be 
more effective at promoting behavioral change in disadvantaged groups. 
Multiple Behavior Interventions 
 Multiple behavior interventions are one response to syndemics. They target change in 
two or more behaviors either simultaneously or in a sequential manner (Prochaska, Spring, & 
Nigg, 2008). By doing so, these interventions can take advantage of the tendency for change in 
one behavior to cause change in another. For example, reducing substance use may lead to 
reductions in alcohol use, sex while under the influence, and condom use. Alternatively, 
changing multiple behaviors may protect an important target behavior, such as explicitly 
targeting substance use, alcohol use, and sex while under the influence to ensure that a condom 
use goal is followed through consistently.  
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 Multiple-behavior interventions are also likely to leverage “motivational spill-over” – 
scenarios where success in one behavior increases motivation and self-regulation of for all 
behaviors –to cause greater behavioral change (Mata et al., 2009). For example, successfully 
increasing condom use may make people more confident in themselves, leading to less reliance 
on drugs and alcohol in sexual situations (Wilson et al., 2015). Changing multiple behaviors may 
also provide more opportunities to practice a new self-regulation skill, such as planning or 
anticipating obstacles to self-regulation with respect to alcohol (Wilson et al., 2015). The 
practiced skill may then transfer to other domains. 
Multiple-behavior interventions for HIV prevention, testing, and treatment have shown 
promising results by addressing correlated risk behaviors (e.g., injection and sexual risk 
behaviors, Garfein et al., 2007). For example, one study of young MSM utilized motivational 
interviewing to change use of club drugs and unprotected anal sex (Parsons, Lelutiu-Weinberger, 
Botsko, & Golub, 2014). Over the course of four sessions, participants first sequentially made 
goals and enacted change for each target behavior one at a time. Then, in the second half of the 
study, they integrated their goals for the two behaviors and made one goal that encompassed both 
behaviors simultaneously. Having participants enact change in multiple related behaviors, clients 
may maximize behavior change by reducing negative influences from other behaviors. 
Interventions may also target multiple specific behaviors required to achieve a behavioral 
goal (e.g., medication adherence, which involves obtaining a prescription, adhering to the 
medication protocol, and storing the medication; Safren et al., 2001). In the case of condom use, 
an intervention can try to improve partner communication to facilitate the intervention goal 
(Cianelli et al., 2012). In the case of adherence, an intervention may promote the practice of 
mindfulness meditation to reduce barriers (e.g., panic, lack of focus, and timing problems) to 
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adherence (Creswell, Myers, Cole, & Irwin, 2009). Intervention efficacy is likely to be greater 
when programs address multiple behaviors in the chain leading to reductions in risk. 
Assessing these possibilities, a prior meta-analytic review of 15 randomized controlled 
trials found that multiple behavior interventions that simultaneously targeted at least two 
behaviors related to transmission risk, care management, or medication adherence, significantly 
reduced unprotected sexual intercourse and had small effects for improvements in medication 
adherence and viral load (Crepaz, Baack, Higa, & Mullins, 2015). However, this meta-analysis 
only included studies targeting people who lived with HIV and did not address the multitude of 
prevention and testing interventions conducted with other disadvantaged populations. It is 
therefore vitally important to assess whether these multiple-behavior interventions have different 
effects for different social groups. Such an analysis, however, requires a meta-analysis with 
many more randomized controlled trials. Our synthesis included a broad sample of 74 studies 
and 154 groups. 
The Present Meta-Analysis 
 Health promotion among people living with, or at risk for, HIV often requires reducing 
unprotected sexual intercourse, alcohol and drug use prior or during sex, safe sex negotiation, 
ART adherence, and PrEP adherence. Health promotion is particularly important for 
disadvantaged groups that suffer from both health and social disparities and thus have the most 
to gain from interventions. The purpose of this meta-analysis was to estimate the association 
between multiple-behavior intervention efficacy for HIV prevention, testing, and treatment and 
the representation of disadvantaged groups in these interventions. Specifically, we examined the 
efficacy of multi-behavior programs as a function of representation of Blacks, Latinx, MSM, and 
young adults in the sample. We estimated the degree to which change in multiple behavior 
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interventions, single-behavior interventions, and passive controls varied as a function of 
percentages of Blacks, Latinx, and MSM, as well as mean age in the samples. These analyses 
assessed and controlled for various methodological and population factors when necessary, 






We searched MEDLINE, PsycINFO, and EBSCO through May 2019. Our search terms 
included: intervention, health education, persuasion, recommendation, treatment, educational 
program, rehabilitation, counseling outcomes, treatment outcomes, treatment effectiveness 
evaluation, treatment compliance, health promotion, behavior change and randomized trial. To 
identify interventions targeting multiple HIV-related behaviors or domains, these keywords were 
entered in combination with keywords for interventions promoting change in HIV and related 
behaviors, including HIV, AIDS, STI/STD, condom use, circumcision, alcohol use, drug use, 
and adherence. We conducted additional supplemental searches: searched conference titles, 
emailed the most published authors in our database to request published and unpublished works, 
and examined the reference lists of prior reviews to identify other possible reports for inclusion. 
This search yielded 12,130 articles related to HIV-specific outcomes, 95 related to circumcision, 
148 related to adherence, and 245 related to alcohol and drug use (11884 total). 
Inclusion Criteria 
 For inclusion, the study must have (a) had a between-group design, (b) had pre and post 
intervention measurement, (c) made at least two behavioral recommendations as part of the 
intervention, (c) provided adequate statistical information to calculate effect sizes, (d) provided 
adequate information to estimate sample demographics, and (e) used a U.S. sample. We included 
only U.S. samples as HIV-relevant disparities and the interpretation of demographics from 
European, African, and Latin countries differs compared to U.S. samples. After screening 
abstracts, we excluded 10,233 articles, and assessed 1,651 full-text reports for eligibility. After 




A trained reviewer coded relevant characteristics of the reports. We calculated simple 
correlations for continuous variables to determine reliability in estimates for our main continuous 
outcomes and kappa coefficients for categorical variables. We coded the following sample 
characteristics: (a) sample size, (b) percentage of males in each group (r = 1), (c) percentages of 
participants of European, African, Latin, Asian and Native American descent (r =1), (d) mean 
age (r = 1), (e) percentages of male participants who identified as gay or bisexual (r = 1), and (f) 
percentage of participants who completed high school (r = 1). 
The majority of the included reported all demographic information other than the percent 
of MSM in the sample. However, the proportion of studies that reported percentage of MSM was 
lower (51%). Typically, studies that focus on MSM have specific recruitment methods, include 
items to measure partner sex, and report the percentage of MSM in their samples. Studies that 
focus on general populations or samples with heterosexual sex or drug risk often do not inquire 
about the sex of sexual partners and do not report percentage of MSM. Therefore, for these 
studies, the percentage of MSM in the sample was estimated based on the percentage of MSM in 
the state, in which the area was conducted (Grey et al., 2016). If a study reported a metropolitan 
area, we used that information. Otherwise, we used state proportions to determine total 
proportion of MSM in the sample.1 This procedure allowed us to maximize statistical power and 
prevented data loss without altering the pattern of results.  
In addition, we coded the following intervention details: (a) the specific sample targeted 
in the intervention (e.g., college students, injection drug users), and recoded this variable to 
                                                 




indicate whether the intervention targeted a disadvantaged or non-disadvantaged population, 
whether the intervention was (b) targeted to a specific ethnic (κ = 1) or (c) targeted to a specific 
gender group (κ = 1), (d) whether the intervention was described as being “culturally 
appropriate” (κ = .89), (e) whether the intervention taught behavioral skills (κ = .79), (f) whether 
the facilitator of the intervention was the same race or ethnicity as the study participants (κ = 1), 
and (g) the number of behavioral recommendations the study used. 
Effect Sizes and Analyses 
When outcome measures were continuous, we calculated sample size corrected 
standardized mean differences (g*; Hedges & Olkin, 1985). When outcome measures were 
counts or proportions, we calculated odd ratios and converted them into g* (Chinn, 2000; Lipsey 
& Wilson, 2001). Finally, when necessary, effect sizes were also calculated from exact reports of 
t tests, F ratios, and p values. 
Effect sizes were calculated for the first available post-intervention follow-up, which had 
behavioral and clinical measures. When reports included multiple measures for each type of 
outcome, we calculated effect sizes for each measure independently, and then calculated an 
overall average effect size for the outcome (Johnson, 1993). Effect sizes were thus aggregated by 
outcome, for both intervention and control groups. Additionally, effect sizes were coded so that 
more positive g* indicate improved behavior or clinical outcomes compared to control. We 
chose to aggregate effects rather than treat each effect sizes as a separate because the nature of 
multiple-behavior interventions leads to a very large and diverse set of study outcomes. We did 
not select outcome types and instead include many difference classes of effects with minimal 
representation. A disadvantage of this approach is that we cannot model effects of moderators 
explicitly on these different types of effects, but such analyses would be unreliable due to small 
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clusters and many outcome types. By aggregating, our goal was to make effects more 
comparable between studies. 
Finally, some studies had multiple intervention arms. We dealt with this issue by 
conducting multi-level random effects models with study arms nested within reports and 
individual arms coded by a dummy variable for whether they were a multiple behavior 
intervention, single behavior intervention, or passive control group (Van Den Noortgate & 
Onghena, 2003). Multiple behavior interventions had multiple direct behavioral 
recommendations (e.g., use condoms more frequently and reduce alcohol consumption). Single 
behavior interventions may have had multiple recommendations, but only one direct behavioral 
one (e.g., use condoms more frequently and discuss condom use with your partner). The latter is 
two recommendations, but only one behavior – use a condom. Finally, if a group had no direct 
behavioral recommendations, it was coded as a passive control. The random effects parameter 
captures between-report differences in sampling and other randomness between studies. Doing 
so allows us to model whether disadvantaged group representation in intervention or control 
groups alters effects, while still accounting for non-independence among groups within a single 
report.  
Weighted mean effect sizes were computed under random-effects meta-analytic 
assumptions. To test for publication bias, we ran an Egger test (Sterne, Becker, & Egger, 2006), 
and visually inspected funnel plots. I2 was calculated to assess heterogeneity in our studies 
(Huedo-Medina, Sanchez-Meca, Marin-Martinez, & Botella, 2006). I2 values range from 0% to 
100%, with smaller values indicating less between-study heterogeneity (Higgins, Thompson, 
Deeks, & Altman, 2003). We also report, which is an absolute measure of random variance, 
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compared to I2, which measures the proportion of all variance due to between-study differences. 





We included 74 reports, which provided 154 within-group comparisons. The majority of 
reports (97%) were published in academic journals. Appendix B (Table 8) provides information 
about the included reports. There were 80 multiple behavior interventions, 41 single behavior 
interventions, and 33 passive (0 behavior) control groups. The total N across all studies was 
89,386. There was significant variation in study composition. Average proportion representations 
were as follows: 25% White, 48% Black, 21% Latinx, 6% other, 43% Female, and 20% MSM. 
Mean age was 31.25 (range = 10-46.3). 
One concern was that disparity effects would be driven by other indicators of SES, such 
as education. We assessed whether composition and high school completion were correlated and 
found that moderate correlations between group representation and completion rates (r = .5 with 
MSM, r = -.2 with Black, r = .32 with White, and r = .15 with Latinx). Therefore, we ran several 
sensitivity analyses controlling for high school completion to determine the robustness of effects 
(see section Sensitivity Analyses). 
Overall Model of Effect Sizes 
We first tested whether there were significant differences between the three types of 
groups in their mean effect. We found that multiple behavior interventions performed 
significantly better than passive control and single behavior interventions (See Table 1). Egger 
tests did not suggest significant publication bias in mean effects (p = .0871). Funnel plots of 
effect sizes are shown in Figure 1. Overall, the distribution was relatively un-skewed, suggesting 




Disadvantaged Group Effects 
The main objective of this meta-analysis was to determine whether sample composition 
was associated with intervention success. We therefore examined overall change in effect sizes 
as a function of demographics in a multi-level meta-regression (see Table 2 for coefficients). 
Effects were decomposed into main effects – better or worse outcomes for the demographic 
group regardless of being in a control or intervention arm – and interaction effects representing 
better or worse efficacy of single behavior and multiple behavior interventions for that group. As 
shown by the interactions between demographic group representation and intervention group 
type (i.e, control or multiple behavior intervention), we found evidence of differences in 
intervention effects as a function of the various demographic predictors (see Table 3 for 
estimated effects). Specifically, we focus on main effects of group intervention (B) and the 
difference in the estimated effects of multiple behavior interventions compared to single 
behavior ones (ΔdMB-SB). For all analyses other than age, we focus on the contrast one standard 
deviation above the mean, as that represents a sample with greater representation of the target 
group. If ΔdMB-SB is positive, multiple behavior interventions were estimated to have better 
effects compared to single behavior interventions for that group. If negative, single behavior 
interventions had stronger mean effects. 
We first considered the effects of race/ethnicity to determine if minority groups had 
better or worse effects in response to multiple-behavior interventions. Samples with higher 
representation of Blacks had similar outcomes to other groups (B = 0.0013, 95%CI = [-0.0012, 
0.0038]), and responded better to multiple behavior interventions than to single behavior 
interventions (ΔdMB-SB = 0.078). Samples with greater Latinx representation had similar 
outcomes as other groups (B = -0.0015, 95%CI = [-0.0043, 0.0013]), and did not differ between 
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intervention types (ΔdMB-SB = 0.034). Correspondingly samples with greater representation of 
Whites had more favorable outcomes overall (B = 0.0032, 95%CI = [0.0000,0.0064]) but worse 
outcomes for multiple behavior compared to single behavior intervention (ΔdMB-SB = -0.107). 
These results show that for disadvantaged racial and ethnic groups. multiple behavior 
interventions have equal or better effects than single behavior interventions. However, Whites 
responded better to single-behavior interventions. 
We then examined effects for MSM. Samples with higher representation of MSM had 
similar outcomes as samples with lower representation of MSM (B = -0.0012, 95%CI = [-
0.0038,0.0013]). However, multiple behavior interventions significantly outperformed single-
behavior interventions and passive control groups (ΔdMB-SB = 0.186). This pattern suggests that 
multiple behavior interventions are well-suited to addressing the needs of MSM populations. 
Finally, we examined age effects. Younger adults had similar outcomes as their older 
counterparts (B = 0.0047, 95%CI = [-0.0036,0.0130]) and mean effects did not differ between 
intervention types. (ΔdMB-SB = -0.022). In contrast, older samples changed more in response to 
multiple behavior interventions than single behavior interventions (ΔdMB-SB = 0.155). These 
findings indicate that multiple behavior interventions are no more effective for samples with 
lower mean age but are better for samples with a higher mean age. 
Overall, our findings are encouraging. Multiple behavior programs were equally, if not 
more efficacious per behavior, on average, compared to single behavior interventions for socially 
disadvantaged groups – Blacks, Latinx, and MSM. For non-Hispanic Whites and younger adults, 
we found that the typical single behavior interventions were more or equally as effective for 
changing a behavior, but this tradeoff between one focal behavior and moderately less change on 
several behaviors is an important consideration for planning interventions. However, the 
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remaining heterogeneity in all analyses was above 90%, suggesting that other factors are 
influencing intervention efficacy. 
Intervention Method Effects 
We assessed whether the use of specific kinds of intervention methods had different 
effects across minority groups (Blacks, Latinx, and MSM) and whether these differences helped 
to explain differences in effects. We limited these analyses to multiple behavior intervention 
groups because waitlist controls have no methodological features and single behavior 
interventions only rarely employed any of these features. All models were fit using two main 
effects (one for the method and one for the group) as well as the interaction of the group and 
method on behavior change. For brevity, we report only the interaction term, as it represents 
differential efficacy of these methods based on group. Main effects are reported throughout. Full 
models are reported in Appendix A (see Tables 5-7). 
Culturally Appropriate Intervention. Tailoring interventions to culturally relevant populations 
could be important to ensuring efficacy. Culturally appropriate interventions are likely 
implemented when a specialty population is the majority of the intervention group, and thus we 
would expect an interaction by which the combination of a greater r4representation of a 
disadvantaged group and a culturally appropriate intervention lead to greater effects or, at least, 
attenuation of negative effects. However, our analyses showed no evidence that culturally 
appropriate interventions were more efficacious. In general, they were less effective (Δd = -.076, 
95%CI = [-0.190,0.039]). They were also no more effective for any of our target groups – Blacks 
(B = -0.001, 95%CI = [-0.0085,.0029], k = 80), Latinx (B = 0.0041, 95%CI = [-0.0006,0.0115], k 
= 78), MSM (B = -0.0072, 95%CI = [-0.0218,.0163], k = 78), or by age (B = 0.0038, 95%CI = [-
0.0236,0.0125], k = 65). 
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Provides Skill Training. Interventions that include teaching skills may be more effective in 
preparing people for barriers. Disadvantaged groups may vary in their access to health education 
that provides necessary skills (e.g., condom use practice), and we would expect that skills 
training in these groups would be more effective. General mean effects were slightly larger for 
studies that included a skills component (Δd = 0.063, 95%CI = [-0.0003, 0.125], k = 80). 
However, we found only one substantial interaction effect for Blacks out of all our target groups 
- Blacks (B = -0.0035, 95%CI = [-0.0061,-0.0009], k = 80), Latinx (B = 0.0015, 95%CI = [-
0.0027,0.0058], k = 78), MSM (B = -0.0010, 95%CI = [-0.0035,0.0016], k = 78), or by age (B = 
0.0017, 95%CI = [-0.0053,0.0109], k = 65 ). For this group, interventions that taught skills had 
lower mean effects. This analysis was purely exploratory and given the lack of consistency in the 
direction of other groups, should be further investigated in the future. 
Source Effects. Source characteristics may be important for intervention efficacy. Having a 
source of the same group may allow them to better tailor communications, make communication 
more persuasive, or reduce awkwardness in the intervention. One effect was relevant, which was 
a positive advantage of racial peers for Latinx samples (B = 0.0049, 95%CI = [-0.0002,0.0100], k 
= 34; see also Wilson, Durantini, Albarraccin, Crause, & Albarraccin, 2013). We were unable to 
run analyses looking at sexual orientation peers or age group peers as the source due to k < 5 for 
both types. 
Sensitivity Analyses 
Due to moderate to strong correlations between disadvantaged group representation and 
educational attainment, we ran several analyses to assess the robustness of our effects. We first 
ran a model looking for both main and differential effects by group. We found a slight positive 
main effect of educational attainment on outcome regardless of group, and significantly worse 
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effects in multiple behavior interventions (BMain = 0.0025, 95%CI = [-0.0012,0.0061]; BMBI*Main = 
-0.0049, 95%CI = [-0.0090, -0.0007], k = 89). These effects are opposite of those found for 
MSM and Latinx, which correlated r = .5 and r = .15 with educational attainment but may reflect 
the effects for White (r = .3) and Black (r = -.2) samples. We therefore reran our models 
controlling for this interaction effect. 
 We found that our effects among Blacks and Whites were robust controlling for 
education. However, for Latinx, the model interpretation changed substantially. Passive controls 
performed better for Latinx compared to single behavior interventions accounting for this effect. 
Yet, for Latinx, multiple behavior interventions were still as effective in changing behavior as 
single behavior interventions. All these results should be interpreted with caution due to only 
limited coverage of SES in the dataset (~60% of groups) and the fact that we estimated nine 
parameters with a likely underpowered representation of groups. As a sensitivity analysis, we 
reran our main analysis for Latinx only within this 60% coverage to see if our effects hold. In 
this subset, we found that within this subsample, sample with greater Latinx representation had 
larger effects overall and that there were no significant differences between interventions. This 
main effect is a reversal of what we found in the full analyses, but the difference between 
intervention types did not differ. Based on this evidence though, it appears that our conclusions 





 Although HIV interventions are often targeted towards at-risk groups that should benefit 
the most from targeted intervention, these interventions have been less efficacious for groups that 
are hampered by systematic disparities. Part of the problem may be that disadvantaged groups 
have patterns of correlated risk behaviors that singular interventions are ill-equipped to address 
In response, new multiple behavior interventions are designed to account for these syndemic 
patterns by targeting multiple behavioral outcomes, and thus promise to be effective where 
single-behavior interventions fail A drawback of these interventions, however, is that 
disadvantaged groups are also characterized by having few resources and may be thus unable to 
change multiple behaviors simultaneously. This meta-analysis addressed this question. 
 We found that change in multiple-behavior interventions was 0.3039 (95%CI = 
[0.2255,0.3822]), in single-behavior interventions was 0.2356 (95%CI = [0.1166,0.3546]), and in 
passive controls was 0.2021 (95%CI = [0.0328,0.3714]). We also examined the degree of change 
in multiple-behavior interventions, single-behavior interventions, and passive controls in 
interaction with the demographic composition of the study sample. We found that for all 
disadvantaged groups, multiple behavior interventions were at least as effective, if not more 
effective that single recommendation interventions. Samples with greater Latinx representation 
had worse outcomes compared to other demographic groups regardless of intervention or control 
type, and mean effects were relatively similar between single and multiple behavior 
interventions. Samples with greater MSM representation had less favorable outcomes in both 
interventions and controls, but multiple behavior interventions were more efficacious than single 
behavior ones. Samples with greater Black representation had more favorable results for all 
groups, and multiple behavior interventions outperformed single behavior ones. Finally, we 
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found mean intervention effects were the same for younger samples, but older samples benefitted 
more from multiple behavior interventions than from single behavior ones.  
 We probed these findings several ways. First, they appear relatively robust to controlling 
for educational attainment. Second, we assessed several different methodological features of 
intervention groups to contextualize these effects. We found that culturally appropriate 
interventions had lower mean effects on average irrespective of intervention condition. Teaching 
skills as part of the multiple behavior intervention was generally effective, but no more so for 
any specific group. Finally, having a racial peer is important for Latinx samples. Apparently, 
facilitators who can gain trust and communicate appropriately are especially important among 
Latinx (Ondish, Cohen, Lucas, & Vandello, 2019).  
 Like all research, our results have limitations. First, demographic reporting had missing 
data. Demographics are not often treated as important predictors of intervention efficacy unless a 
sample is focused on a specific group (e.g., interventions only for Latinx youth). Probably for 
that reason, approximately 10-15% of the samples had missing values for Latinx percentages. 
Most likely, the missing information comes from low percentage studies (i.e., those conducted 
with 10-20% representation of a group), and future inclusion of more studies would likely 
reinforce our effect rather than undermine it. In addition, age was sometimes difficult to estimate 
due to imprecise measures (e.g., ranges with values like “age > 50”). However, the pattern of 
missing data for age was likely non-systematic and should not influence those effects. 
 Second, people who enroll in interventions are different from those who do not (Noguchi 
et al., 2007). There was relatively little information comparing people invited to participate with 
those that actually enrolled in the study. Furthermore, some studies experienced substantial 
attrition over the course of the intervention, and post-intervention effects were often based on 
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only complete information, with only a minority of studies using intention-to-treat or other 
methods to account for attrition. These issues may lead to overestimation of effects for 
disadvantaged groups.  
Finally, an inherent problem in all meta-analyses is that the conclusions are only about 
study-level outcomes. Group membership is inherently an individual factor, and there is a 
distinct possibility that the individual data are very different from the group patterns (e.g., 
Simpson’s Paradox). There is no way to deal with these problems other than conducting large 
randomized controlled trials that are powered to look at multiple experimental groups and 






We examined whether historically disadvantaged groups who at greatest risk of HIV 
infection in the U.S. had differential results from multiple behavior interventions versus single 
behavior interventions or passive control groups. Unlike an analysis of single recommendation 
interventions (Albarracin & Durantini, 2010), we found that multiple behavior interventions 
were equally or more effective for disadvantaged groups than single behavior interventions. 
These results should encourage further research to improve multiple behavior interventions and 
their implementations. Future work should examine whether some behavioral recommendations 
are synergistic or antagonistic, as well as whether sequential vs. concurrent behavior change is 
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Figure 2. Funnel Plot of Mean Effects 
 
Note. X-axis is the observed mean effect. Y-axis is the inverse variance of the mean effect per 
group.  Plot shows minimal funnel asymmetry for average size effects, with a slight bias towards 
extreme positive effects. 
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Table 1. Summary of No Group Model 

























σ2/I2  0.1006/95.2% 
Note. Left panel of mean effects reports the average effect within each subgroup, 
respectively. Right panel reports the multi-level meta-regression estimates predicting the 
mean behavioral effect based on the full sample of results. k = 154. σ2 is the between-study 






Table 2. Main Meta-regression Model Parameters by group. 
Group Blacks 
(k = 152) 
Latinx 
(k = 148) 
Whites 
(k = 143) 
MSM 
(k = 152) 
Age 
(k = 128) 
 B 95% CI B 95% CI B 95% CI B 95% CI B 95% CI 
PC 0.0889 (-0.065,0.243) 0.2002 (0.095,0.305) 0.0958 (-0.019, 0.211) 0.2043** (0.106,0.303) 0.0114 (-0.265,0.287) 
SI 0.0860 (-0.014,0.186) 0.1375 (0.077,0.197) 0.0845* (0.012, 0.157) 0.1035** (0.065,0.142) 0.2374** (0.134,0.341) 
MBI 0.0543 (-0.043,0.152) 0.1293 (0.063,0.195) 0.2877** (0.216, 0.359) 0.1002** (0.042,0.159) 0.0474 (-0.107,0.202) 
Main Group 
Effect 
0.0013 (-0.001,0.004) -0.0015 (-0.004, 0.001) 0.0032* (0.000, 0.064) -0.0012 (-0.004,0.001) 0.0047 (-0.004,0.013) 
SRI * 
Group 
0.0007 (-0.001,0.002) -0.0022 (-0.004, -0.000) -0.0006 (-0.028, 0.016) -0.0015 (-0.003,0.001) -0.0048* (-0.008, -0.002) 
MBI * 
Group 
0.0021** (0.001,0.004) 0.0004 (-0.001,0.002) -0.0067** (-0.009, -0.004) 0.0020* (0.000,0.004) 0.0034 (-0.002, 0.008) 
σ2/I2 0.1185/93.0% 0.1050/94.7% 0.1045/92.5.0% 0.1061/94.7% 0.1095/92.3% 
* p < .05, **p < .01 
Note. Report of multi-level mixed effects meta-regression across groups. k is the number of effect sizes used in each model. MBI, 
Multiple Behavior Intervention; SRI, Single Recommendation Intervention; PC, Passive Control; MSM, men who have sex with men. 




Table 3. Summary of estimated effects across all groups 
Group 

















MB – SB 
(d) 
MB – PC 
(d) 








































0.225 0.399 0.245 0.245 0.108 0.209 -0.022 0.154 0.117 0.190 
* p < .05 
Note. Report of multi-level mixed effects meta-regression across groups. Numbers below group are the percentage values at -1 SD and 
+1 SD. If this number was negative, it was rounded up to 0% to estimate possible values. k is the number of effect sizes used in each 
model. Main Effect is the direct effect of group representation on effect size, regardless of group type. Interaction Effect is the change 
in main effect for multiple behavior intervention groups. Reported effect sizes in Multiple Behavior and Single Behavior Intervention 
columns are the estimated values from meta-analytic models. Intervention – SRI is the estimated difference in effect size for samples 1 
SD below the average vs. 1 SD above the average for group representation. Intervention – PC is the estimated difference in effect size 
for samples 1 SD below the average vs. 1 SD above the average for group representation. MBI, Multiple Behavior Intervention; SBI, 
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Appendix A: Full and Supplemental Analyses 
Table 4. Results of Analyses Comparing Models with and without Imputed MSM values 
Group 
Non-Imputed Imputed 
(k = 81) (k = 152) 
  B 95% CI p-value B 95% CI p-value 
PC 0.0788 (-0.041, 0.199) .1979 0.2043 (0.106, 0.303) < .0001 
SRI 0.163 (0.092, 0.234) <.0001 0.1035 (0.065, 0.142) <.0001 
MBI 0.1924 (0.106, 0.279) <.0001 0.1002 (0.042, 0.159) .0008 
Main 
Effect 
0.0002 (-0.002, 0.003) .8893 -0.0012 (-0.004, 0.001) .3478 
SRI * 
Group 
-0.002 (-0.004, -0.0001) .0364 -0.0015 (-0.003, 0.001) .1142 
MBI * 
Group 
0.0006 (-0.001, 0.003) .5587 0.0020* (0.000, 0.004) .0468 
σ2 /I2 0.0557/90.1% 0.1061/94.7% 
Note. Report of multi-level mixed effects meta-regression across groups. k is the number of 
effect sizes used in each model. MSM, men who have sex with men. σ2 is the between study 
variance in the dataset. I2 is the proportion of variance due to between-study heterogeneity. The 
left panel reports models based only on complete information. The right model uses imputed 
information based on geographic location. We see relative convergence in direction of effects 
outside of the main effect. However, the main effect is smaller in the non-imputed data, 
suggesting the imputation may have been appropriate. 
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Table 5. Meta-regression of Effect of Cultural Appropriatness by Group 
Group Blacks 
(k = 80) 
Latinx 
(k = 78) 
MSM 
(k = 78) 
Age 
(k = 65) 




















































σ2 0.0737 0.0739 0.0723 0.0799 
Note. Report of multi-level mixed effects meta-regression across groups. k is the number of effect sizes used in  
each model. MSM, men who have sex with men. σ2 is the between-study variance in the dataset. I2 is the  
proportion of variance due to between-study heterogeneity. 
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Table 6. Meta-regression of Effect of Teaching Skills by Group 
Group Blacks 
(k = 80) 
Latinx 
(k = 78) 
Whites 
(k = 73) 
MSM 
(k = 78) 
Age 
(k = 65) 


























































σ2 0.0639 0.0740 0.0709 0.0711 0.0750 
Note. Report of multi-level mixed effects meta-regression across groups. k is the number of effect sizes used in each model. MSM, 
men who have sex with men. σ2 is the between study variance in the dataset
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Table 7. Meta-regression of Effect of Same Race/Ethnicity Facilitator by Group 
Group Blacks 
(k = 36) 
Latinx 
(k = 34) 




Intercept 0.0488 0.1237 (.6929) 0.4016 
0.1019 
(<.0001) 

















σ2 0.0882 0.0788 
Note. Report of multi-level mixed effects meta-regression across 
groups. k is the number of effect sizes used in each model. 
MSM, men who have sex with men. σ2 is the between-study 
variance in the dataset. I2 is the proportion of variance due to 
between-study heterogeneity 
  48 
 
Appendix B: Full Meta-analytic Database Details 
References in Meta-Analysis 
Amaro, H., Jo Larson, M., Zhang, A., Acevedo, A., Dai, J., & Matsumoto, A. (2007). Effects of 
trauma intervention on HIV sexual risk behaviors among women with co-occurring 
disorders in substance abuse treatment. Journal of Community Psychology, 35(7), 895–908. 
http://doi.org/10.1002/jcop.20188 
Avants, S. K., Margolin, A., Usubiaga, M. H., & Doebrick, C. (2004). Targeting HIV-related 
outcomes with intravenous drug users maintained on methadone: A randomized clinical 
trial of a harm reduction group therapy. Journal of Substance Abuse Treatment, 26(2), 67–
78. http://doi.org/10.1016/S0740-5472(03)00159-4 
Barnett, P. G., Sorensen, J. L., Wong, W., Haug, N. A., & Hall, S. M. (2009). Effect of 
incentives for medication adherence on health care use and costs in methadone patients with 
HIV. Drug and Alcohol Dependence, 100, 115–121. 
http://doi.org/10.1016/j.drugalcdep.2008.09.017 
Berrien, V. M., Salazar, J. C., Reynolds, E., & Mckay, K. (2004). Adherence to antiretroviral 
therapy in HIV-Infected pediatric patients improves with home-based intensive nursing 
intervention. AIDS Patient Care and STDs, 18(6), 355–363. 
http://doi.org/10.1089/1087291041444078 
Borawski, E., Trapl, E., Lovegreen, L., Colabianchi, N., & Block, T. (2005). Effectiveness of 
abstinence-only intervention in middle school teens. American Journal of Health Behavior, 
29(5), 423–434. 
Boyer, C. B., Shafer, M. A., & Tschann, J. M. (1997). Evaluation of a knowledge-and cognitive-




students. Adolescence. Retrieved from 
http://www.questia.com/PM.qst?a=o&amp;se=gglsc&amp;d=5001517299 
Boyer, C. B., Shafer, M. A., Shaffer, R. A., Brodine, S. K., Pollack, L. M., Betsinger, K., …, & 
Schachter, J. (2005). Evaluation of a cognitive-behavioral, group, randomized controlled 
intervention trial to prevent sexually transmitted infections and unintended pregnancies in 
young women. Preventive Medicine, 40(4), 420–431. 
http://doi.org/10.1016/j.ypmed.2004.07.004 
Calsyn, D. A., Hatch-Maillette, M., Tross, S., Doyle, S. R., Crits-Christoph, P., Song, Y. S., …, 
& Berns, S. B. (2009). Motivational and skills training HIV/STI sexual risk reduction 
groups for men. Journal of Substance Abuse Treatment, 37(2), 138–150. 
http://doi.org/10.1016/j.jsat.2008.11.008 
Carrico, A. W., Antoni, M. H., Durán, R. E., Ironson, G., Penedo, F., Fletcher, M. A., …, & 
Schneiderman, N. (2006). Reductions in Depressed Mood and Denial Coping During 
Cognitive Behavioral Stress Management With HIV-Positive Gay Men Treated With 
HAART. Ann Behav Med, 31(2), 155–164. 
Chernoff, R. A., & Davison, G. C. (2005). An evaluation of a brief HIV/AIDS prevention 
intervention for college students using normative feedback and goal setting. AIDS 
Education and Prevention : Official Publication of the International Society for AIDS 
Education. http://doi.org/10.1521/aeap.17.3.91.62902 
Creswell, J. D., Myers, H. F., Cole, S. W., & Irwin, M. R. (2009). Mindfulness meditation 
training effects on CD4+ T lymphocytes in HIV-1 infected adults: A small randomized 





Diclemente, R. J., Wingood, G. M., Harrington, K. F., Lang, D. L., Davies, S. L., Hook III, E. 
W., … Robillard, A. (2004). Efficacy of an HIV prevention intervention for Black 
adolescent girls. Journal of the American Medical Association, 292(2), 171–179. 
http://doi.org/10.1001/jama.292.2.171 
Donenberg, G., Emerson, E., & Kendall, A. D. (2018). HIV-risk reduction intervention for 
juvenile offenders on probation: The PHAT Life group randomized controlled trial. Health 
Psychology, 37(4), 364. 
Dushay, R. a, Singer, M., Weeks, M. R., Rohena, L., & Gruber, R. (2001). Lowering HIV risk 
among ethnic minority drug users: comparing culturally targeted intervention to a standard 
intervention. The American Journal of Drug and Alcohol Abuse, 27(3), 501–524. 
http://doi.org/10.1081/ADA-100104515 
Eaton, L. A., Kalichman, S. C., Kalichman, M. O., Driffin, D. D., Baldwin, R., Zohren, L., & 
Conway-Washington, C. (2018). Randomised controlled trial of a sexual risk reduction 
intervention for STI prevention among men who have sex with men in the USA. Sexually 
Transmitted Infections, 94(1), 40-45. 
El-Bassel, N., Witte, S. S., Gilbert, L., Wu, E., Chang, M., Hill, J., & Steinglass, P. (2003). The 
efficacy of a relationship-based HIV/STD prevention program for heterosexual couples. 
American Journal of Public Health, 93(6), 963-969. http://doi:10.2105/AJPH.93.6.963 
Feaster, D. J., Mitrani, V. B., Burns, M. J., Mccabe, B. E., Brincks, A. M., Rodriguez, A. E., … 
Robbins, M. S. (2010). A randomized controlled trial of Structural Ecosystems Therapy for 
HIV medication adherence and substance abuse relapse prevention. Drug and Alcohol 




Firestone, R., Moorsmith, R., James, S., Urey, M., Greifinger, R., Lloyd, D., Hartenberger-Toby, 
L., Gausman, J., & Sanoe, M. (2016). Intensive Group Learning and On-Site Services to 
Improve Sexual and Reproductive Health Among Young Adults in Liberia: A Randomized 
Evaluation of HealthyActions. Global Health: Science and Practice, 4(3), 435-451. 
Fogel, C. I., Crandell, J. L., Neevel, A. M., Parker, S. D., Carry, M., White, B. L., ... & Gelaude, 
D. J. (2015). Efficacy of an adapted HIV and sexually transmitted infection prevention 
intervention for incarcerated women: a randomized controlled trial. American Journal of 
Public Health, 105(4), 802-809. http://doi:10.2105/AJPH.2014.302105 
Goggin, K., Gerkovich, M. M., Williams, K. B., Banderas, J. W., Catley, D., Berkley-Patton, J., 
... & Bamberger, D. M. (2013). A randomized controlled trial examining the efficacy of 
motivational counseling with observed therapy for antiretroviral therapy adherence. AIDS 
and Behavior, 17(6), 1992-2001. doi:10.1007/s10461-013-0467-3 
Grimley, D. M., & Hook, E. W. (2009). A 15-minute interactive, computerized condom use 
intervention with biological endpoints. Sexually Transmitted Diseases, 36(2), 73–78. 
http://doi.org/10.1097/OLQ.0b013e31818eea81 
Gwadz, M. V., Leonard, N. R., Cleland, C. M., Riedel, M., Banfield, A., & Mildvan, D. (2011). 
The effect of peer-driven intervention on rates of screening for AIDS clinical trials among 
Blacks and Hispanics. American journal of public health, 101(6), 1096-1102. 
http://doi:10.2105/AJPH.2010.196048 
Hadley, W., Brown, L. K., Barker, D., Warren, J., Weddington, P., Fortune, T., & Juzang, I. 
(2016). work it out together: Preliminary efficacy of a parent and adolescent DVD and 
workbook intervention on adolescent sexual and substance use attitudes and parenting 




Hanson, T., Alessi, S. M., & Petry, N. M. (2008). Contingency management reduces drug‐related 
human immunodeficiency virus risk behaviors in cocaine‐abusing methadone patients. 
Addiction, 103(7), 1187-1197. http://doi:10.1111/j.1360-0443.2008.02216.x 
Harrison, K. M., Pals, S. L., Sajak, T., Chase, J., & Kajese, T. (2010). Improving ascertainment 
of risk factors for HIV infection: results of a group-randomized evaluation. Evaluation 
Review, 34(6), 439–454. http://doi.org/10.1177/0193841X10388001 
Harvey, S. M., Henderson, J. T., Thorburn, S., Beckman, L. J., Casillas, A., Mendez, L., & 
Cervantes, R. (2004). A randomized study of a pregnancy and disease prevention 
intervention for Hispanic couples. Perspectives on Sexual and Reproductive Health, 36(4), 
162. http://doi.org/10.1363/psrh.36.162.04 
Hershberger, S. L., Wood, M. M., & Fisher, D. G. (2003). A Cognitive–Behavioral Intervention 
to Reduce HIV Risk Behaviors in Crack and Injection Drug Users. AIDS and Behavior, 
7(3). 
Ingersoll, K. S., Farrell-Carnahan, L., Cohen-Filipic, J., Heckman, C. J., Ceperich, S. D., 
Hettema, J., & Marzani-Nissen, G. (2011). A pilot randomized clinical trial of two 
medication adherence and drug use interventions for HIV+ crack cocaine users. Drug and 
Alcohol Dependence, 116, 177–187. http://doi.org/10.1016/j.drugalcdep.2010.12.016 
Jemmott, J. B., Jemmott, L. S., Fong, G. T., & Morales, K. H. (2010). Effectiveness of an 
HIV/STD Risk-Reduction Intervention for Adolescents When Implemented by Community-
Based Organizations: A Cluster-Randomized Controlled Trial. Am J Public Health, 
100(10), 720–726. http://doi.org/10.2105/AJPH.2008.140657 
Jemmott, L. S., Jemmott III, J. B., & O'Leary, A. (2007). Effects on sexual risk behavior and 




settings. American Journal of Public Health, 97(6), 1034-1040. 
http://doi:10.2105/AJPH.2003.020271 
Johnson, M. O., Dilworth, S. E., Taylor, J. M., & Neilands, T. B. (2011). Improving coping skills 
for self-management of treatment side effects can reduce antiretroviral medication 
nonadherence among people living with HIV. Annals of Behavioral Medicine, 41(1), 83–91. 
http://doi.org/10.1007/s12160-010-9230-4 
Jones, D. L., Ishii, M., LaPerriere, a, Stanley, H., Antoni, M., Ironson, G., … Weiss, S. M. 
(2003). Influencing medication adherence among women with AIDS. AIDS Care, 15(4), 
463–474. http://doi.org/10.1080/0954012031000134700 
Juzang, I., Fortune, T., Black, S., Wright, E., & Bull, S. (2011). A pilot programme using mobile 
phones for HIV prevention. Journal of telemedicine and telecare, 17(3), 150-153. 
http://doi:10.1258/jtt.2010.091107 
Kelly, J. A., Murphy, D. A., Sikkema, K. J., McAuliffe, T. L., Roffman, R. A., Solomon, L. J., 
… Kalichman, S. C. (1997). Randomised, controlled, community-level HIV-prevention 
intervention for sexual-risk behaviour among homosexual men in US cities. Lancet, 
350(9090), 1500–1505. http://doi.org/10.1016/S0140-6736(97)07439-4 
Kershaw, T. S., Magriples, U., Westdahl, C., Rising, S. S., & Ickovics, J. (2009). Pregnancy as a 
window of opportunity for HIV prevention: Effects of an HIV intervention delivered within 
prenatal care. American Journal of Public Health, 99(11), 2079–2086. 
http://doi.org/10.2105/AJPH.2008.154476 
Knudsen, H. K., Staton-Tindall, M., Oser, C. B., Havens, J. R., & Leukefeld, C. G. (2014). 




reducing HIV sexual risk behaviors among women with a history of drug use. AIDS Care, 
26(9), 1071–9. http://doi.org/10.1080/09540121.2013.878779 
Koblin, B., Chesney, M., Coates, T., Mayer, K., Agredano, F., Aguilu, E., … EXPLORE Study 
Team. (2004). Effects of a behavioural intervention to reduce acquisition of HIV infection 
among men who have sex with men: the EXPLORE randomised controlled study. Lancet, 
364(9428), 41–50. http://doi.org/10.1016/S0140-6736(04)16588-4 
Koniak-Griffin, D., Lesser, J., Henneman, T., Huang, R., Huang, X., Tello, J., … Cumberland, 
W. G. (2008). HIV Prevention for Latino Adolescent Mothers and Their Partners. Western 
Journal of Nursing Research West J Nurs Res OnlineFirst. 
http://doi.org/10.1177/0193945907310490 
Konkle‐Parker, D. J., Erlen, J. A., Dubbert, P. M., & May, W. (2012). Pilot testing of an HIV 
medication adherence intervention in a public clinic in the Deep South. Journal of the 
American Association of Nurse Practitioners, 24(8), 488-498. doi:10.1111/j.1745-
7599.2012.00712.x 
Landon, B. E., Wilson, I. B., Mcinnes, K., Landrum, M. B., & Hirschhorn, L. (2004). Improving 
Patient Care Effects of a Quality Improvement Collaborative on the Outcome of Care of 
Patients with HIV Infection : The EQHIV Study. Annals of Internal Medicine, 140(11), 
887–896. http://doi.org/10.7326/0003-4819-140-11-200406010-00010 
Lapinski, M. K., Randall, L. M., Peterson, M., Peterson, A., & Klein, K. A. (2009). Prevention 
Options for Positives: The Effects of a Health Communication Intervention for Men Who 
Have Sex With Men Living With HIV/AIDS POP Effectiveness. Health Communication, 




Latkin, C. A., Donnell, D., Metzger, D., Sherman, S., Aramrattna, A., Davis-Vogel, A., ... & 
Celentano, D. D. (2009). The efficacy of a network intervention to reduce HIV risk 
behaviors among drug users and risk partners in Chiang Mai, Thailand and Philadelphia, 
USA. Social science & medicine, 68(4), 740-748. 
http://dx.doi.org/10.1016/j.socscimed.2008.11.019 
Lauby, J. L., LaPollo, A. B., Herbst, J. H., Painter, T. M., Batson, H., Pierre, A., & Milnamow, 
M. (2010). Preventing AIDS through live movement and sound: Efficacy of a theater-based 
HIV prevention intervention delivered to high-risk male adolescents in juvenile justice 
settings. AIDS Education and Prevention, 22(5), 402–416. 
http://doi.org/10.1521/aeap.2010.22.5.402 
Lauby, J. L., Smith, P. J., Stark, M., Person, B., & Adams, J. (2000). A Community-Level HIV 
Prevention Intervention for Inner-City Women: Results of the Women and Infants 
Demonstration Projects. American Journal of Public HealthAm J Public Health, 9090(2), 
216–222. 
Lewis, C. F., Rivera, A. V, Crawford, N. D., Decuir, J., & Amesty, S. (2015). Pharmacy-
randomized intervention delivering HIV prevention services during the syringe sale to 
people who inject drugs in New York City. Drug and Alcohol Dependence, 153, 72–77. 
http://doi.org/10.1016/j.drugalcdep.2015.06.006 
Letourneau, E. J., McCart, M. R., Sheidow, A. J., & Mauro, P. M. (2017). First evaluation of a 
contingency management intervention addressing adolescent substance use and sexual risk 





Marsch, L. A., Guarino, H., Grabinski, M. J., Syckes, C., Dillingham, E. T., Xie, H., & Crosier, 
B. S. (2015). Comparative Effectiveness of Web-Based vs. Educator-Delivered HIV 
Prevention for Adolescent Substance Users: A Randomized, Controlled Trial. Journal of 
Substance Abuse Treatment, 59, 30–37. http://doi.org/10.1016/j.jsat.2015.07.003 
Martin, S. S., O’Connell, D. J., Inciardi, J. A., Surratt, H. L., & Beard, R. A. (2003). HIV/AIDS 
Among Probationers: An Assessment of Risk and Results from a Brief Intervention. 
Journal of Psychoactive Drugs, 35(4), 435–443. 
http://doi.org/10.1080/02791072.2003.10400490 
Mausbach, B. T., Semple, S. J., Strathdee, S. A., Zians, J., & Patterson, T. L. (2007). Efficacy of 
a Behavioral Intervention for Increasing Safer Sex Behaviors in HIV-Negative, 
Heterosexual Methamphetamine Users: Results From the Fast-Lane Study and Veterans 
Affairs Center for Excellence on Stress and Mental Health. Ann Behav Med, 34(3), 263–
274. 
Mayer, K. H., Safren, S. A., Elsesser, S. A., Psaros, C., Tinsley, J. P., Marzinke, M., M., Clarke, 
W., Hendrix, C., Taylor, S.W., Haberer, J., & Mimiaga, M. J. (2017). Optimizing pre-
exposure antiretroviral prophylaxis adherence in men who have sex with men: results of a 
pilot randomized controlled trial of “Life-Steps for PrEP”. AIDS and Behavior, 21(5), 1350-
1360. 
McCusker, J., Bigelow, C., Frost, R., Garfield, F., Hindin, R., Vickers-Lahti, M., & Lewis, B. 
(1997). The effects of planned duration of residential drug abuse treatment on recovery and 





McMahon, R. C., Malow, R. M., Jennings, T. E., & Gomez, C. J. (2001). Effects of a Cognitive-
Behavioral HIV Prevention Intervention Among HIV Negative Male Substance Abusers in 
VA Residential Treatment. AIDS Education and Prevention, 13(1), 91–107. 
http://doi.org/10.1521/aeap.13.1.91.18921 
Meade, C. S., Drabkin, A. S., Hansen, N. B., Wilson, P. A., Kochman, A., & Sikkema, K. J. 
(2010). Reductions in alcohol and cocaine use following a group coping intervention for 
HIV-positive adults with childhood sexual abuse histories. Addiction, 105(11), 1942–1951. 
http://doi.org/10.1111/j.1360-0443.2010.03075.x 
Mouttapa, M., Watson, D. W., McCuller, W. J., Reiber, C., & Tsai, W. (2009). Substance Use 
and HIV Prevention for Youth in Correctional Facilities. Journal of Correctional 
Education, 60(4), 289–315. 
Murphy, D. A., Chen, X., Naar-King, S., & Parsons, N, J. T. (2012). Alcohol and Marijuana Use 
Outcomes in the Healthy Choices Motivational Interviewing Intervention for HIV-Positive 
Youth. AIDS Patient Care and STDs, 26(2), 95–100. http://doi.org/10.1089/apc.2011.0157 
Parsons, J. T., Golub, S. A., Rosof, E., & Holder, C. (2007). Motivational interviewing and 
cognitive-behavioral intervention to improve HIV medication adherence among hazardous 
drinkers: A randomized controlled trial. Journal of Acquired Immune Deficiency 
Syndromes, 46(4), 443-450. 
Parsons, J. T., Lelutiu-Weinberger, C., Botsko, M., & Golub, S. A. (2014). A randomized 
controlled trial utilizing motivational interviewing to reduce HIV risk and drug use in young 





Peltzer, K., Simbayi, L., Banyini, M., & Kekana, Q. (2011). HIV risk reduction intervention 
among traditionally circumcised young men in South Africa: A cluster randomized control 
trial. Journal of the Association of Nurses in AIDS Care, 22(5), 397-406. 
https://doi.org/10.1016/j.jana.2011.03.003 
Peragallo, N., Gonzalez-Guarda, R. M., Mccabe, B. E., & Cianelli, R. (2012). The efficacy of an 
HIV risk reduction intervention for hispanic women. AIDS and Behavior, 16(5), 1316–
1326. http://doi.org/10.1007/s10461-011-0052-6 
Purcell, D., W JD, P., Latka, M., Metsch, L., Latkin, C., Gomez, C., … Borkowf, C. (2007). 
Results From a Randomized Controlled Trial of a Peer-Mentoring Intervention to Reduce 
HIV Transmission and Increase Access to Care and Adherence to HIV Medications Among 




Reback, C. J., Peck, J. A., Dierst-Davies, R., Nuno, M., Kamien, J. B., & Amass, L. (2010). 
Contingency management among homeless, out-of-treatment men who have sex with men. 
Journal of Substance Abuse Treatment, 39, 255–263. 
http://doi.org/10.1016/j.jsat.2010.06.007 
Rhodes, S. D., Alonzo, J., Mann, L., Song, E. Y., Tanner, A. E., Arellano, J. E., ... & Painter, T. 
M. (2017). Small-group randomized controlled trial to increase condom use and HIV testing 
among Hispanic/Latino gay, bisexual, and other men who have sex with men. American 




Richardson, J. L., Milam, J., McCutchan, A., Stoyanoff, S., Bolan, R., Weiss, J., … Marks, G. 
(2004). Effect of brief safer-sex counseling by medical providers to HIV-1 seropositive 
patients: a multi-clinic assessment. Aids, 18(8), 1179–1186. 
http://doi.org/10.1097/00002030-200405210-00011 
Rotheram-Borus, M. J., Murphy, D. A., Fernandez, M. I., & Srinivasan, S. (1998). A brief HIV 
intervention for adolescents and young adults. American Journal of Orthopsychiatry, 68(4), 
553–564. http://doi.org/10.1037/h0080364 
Rowe, C. L., Alberga, L., Dakof, G. A., Henderson, C. E., Ungaro, R., & Liddle, H. A. (2016). 
Family‐Based HIV and Sexually Transmitted Infection Risk Reduction for Drug‐Involved 
Young Offenders: 42‐Month Outcomes. Family Process, 55(2), 305-320. 
doi:10.1111/famp.12206 
Sales, J. M., Lang, D. L., Hardin, J. W., Diclemente, R. J., & Wingood, G. M. (2010). Efficacy 
of an HIV prevention program among Black female adolescents reporting high depressive 
symptomatology. Journal of Women’s Health (2002), 19(2), 219–227. Retrieved from 
http://www.scopus.com/inward/record.url?eid=2-s2.0-
78649743057&partnerID=40&md5=a066af2e3741f9e2afcf315a703f3e9e 
Santos, G. M., Coffin, P. O., Vittinghoff, E., DeMicco, E., Das, M., Matheson, T., ... & Dilley, J. 
W. (2014). Substance use and drinking outcomes in personalized cognitive counseling 
randomized trial for episodic substance-using men who have sex with men. Drug and 
Alcohol Dependence, 138, 234-239. https://doi.org/10.1016/j.drugalcdep.2014.02.015 
Sellers, D. E., McGraw, S. A., & McKinlay, J. B. (1994). Does the promotion and distribution of 




Latino youth. American Journal of Public Health, 84(12), 1952–1959. 
http://doi.org/10.2105/AJPH.84.12.1952 
Sorensen, J. L., Haug, N. A., Delucchi, K. L., Gruber, V., Kletter, E., Batki, S. L., ... & Hall, S. 
(2007). Voucher reinforcement improves medication adherence in HIV-positive methadone 
patients: a randomized trial. Drug and Alcohol Dependence, 88(1), 54-63. 
https://doi.org/10.1016/j.drugalcdep.2006.09.019 
St Lawrence, J. S., Jefferson, K. W., Alleyne, E., & Brasfield, T. L. (1995). Comparison of 
education versus behavioral skills training interventions in lowering sexual HIV-risk 
behavior of substance-dependent adolescents. Journal of Consulting and Clinical 
Psychology, 63(1), 154–7. 
Stewart, K. E., Wright, P. B., Montgomery, B. E., Cornell, C., Gullette, D., Pulley, L., 
Ounpraseuth, S., Thostenson, J., & Booth, B. (2017). Reducing Risky Sex among Rural 
African American Cocaine Users: A Controlled Trial. Journal of Health Care for the Poor 
and Underserved, 28(1), 528. 
Surratt, H. L., & Inciardi, J. A. (2010). An effective HIV risk-reduction protocol for drug-using 
female sex workers. Journal of prevention & intervention in the community, 38(2), 118-131. 
http://dx.doi.org/10.1080/10852351003640732 
Tobin, K., Davey-Rothwell, M. A., Nonyane, B. A., Knowlton, A., Wissow, L., & Latkin, C. A. 
(2017). RCT of an integrated CBT-HIV intervention on depressive symptoms and HIV risk. 
PloS one, 12(12), e0187180. 
Wernette, G. T., Plegue, M., Kahler, C. W., Sen, A., & Zlotnick, C. (2018). A pilot randomized 
controlled trial of a computer-delivered brief intervention for substance use and risky sex 




Williams, S. P., Myles, R. L., Sperling, C. C., & Carey, D. (2018). An intervention for reducing 
the sexual risk of men released from jails. Journal of Correctional Health Care, 24(1), 71-
83. 
Wolitski, R. J., Gómez, C. A., Parsons, J. T., & SUMIT Study Group. (2005). Effects of a peer-
led behavioral intervention to reduce HIV transmission and promote serostatus disclosure 
among HIV-seropositive gay and bisexual men. Aids, 19, S99-S109. 
Zule, W. A., Costenbader, E. C., Coomes, C. M., & Wechsberg, W. M. (2009). Effects of an 
HCV risk reduction motivational intervention on alcohol use, injection and sexual risk 
behaviors. American Journal of Public Health, 99(Suppl 1), S180-S186. 
doi:10.2105/AJPH.2007.126854 
  
  62 










Amaro et al., 2007 
MBI 110 0 16 36 46 0 39.1 -0.2742 0.0095 
MBI 122 0 48 25 24 0 36.3 0.2340 0.0085 
Avants et al., 2004 
MBI 100 70 14 19 65 3 36 0.9612 0.0134 
SBI 100 67 17 17 67 3 37.8 1.3355 0.0178 
Barnett et al., 2009 
SBI 32 53 37 9 28 6 42.6 -0.0071 0.0318 
SBI 34 65 26 15 44 6 44 0.9968 0.0450 
Berrien, Salazar, Reynolds 
& McKay, 2004 
SBI 15 55 29 64 7 3 11.2 -0.1124 0.0636 
SBI 19 55 35 50 15 3 9.9 0.9767 0.0779 
Borawski et al., 2005 
PC 973 49 74 6 18 3 12.8 -0.1526 0.0010 
SBI 1096 48 71 6 20 3 12.8 -0.1173 0.0009 
Boyer et al., 2005 
MBI 695 0 17 20 56 6 19.2 0.5686 0.0012 
SBI 686 0 16 20 56 6 18.9 0.7562 0.0013 
Boyer, Shafer & Tschann, 
1997 
MBI 303 47 18 13 12 3 14.2 -0.0515 0.0095 
MBI 210 63 12 30 8 3 14.7 -0.0934 0.0095 
Calsyn et al., 2009 
SBI 138 100 28 13 56 3 40.4 0.4513 0.0106 
MBI 114 100 28 13 56 3 40.4 0.4198 0.0105 
Carrico et al., 2006 
MBI 64 100 21 20 52 100 41.6 0.1058 0.0300 
MBI 34 100 21 20 52 100 41.6 -0.0787 0.0158 
Chernoff & Davison, 2005 
MBI 49 50 5 14 47 5 20.7 -0.0933 0.0419 
MBI 56 50 5 14 47 5 20.7 -0.0062 0.0364 
Creswell, Myers, Cole & 
Irwin, 2009 
SBI 25 87 73 13 13 53 42 -0.6461 0.0904 
SBI 14 91 39 24 27 73 40 0.0342 0.0409 
DiClemente et al., 2004 
PC 243 0 100 0 0 0 15.97 -0.0655 0.0041 
SBI 229 0 100 0 0 0 15.99 0.4110 0.0048 
Donenberg, Emerson, 2018 
PC 147 69 90 9 0 39 15.95 -0.1757 0.0085 
MBI 163 63 90 9 0 30 16.2 0.1870 0.0072 
Dushay et al., 2001 
MBI 86 73 50 50 0 3 36.2 1.1748 0.0198 
MBI 453 73 50 50 0 3 36.2 0.7275 0.0028 
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Eaton et al., 2017 
MBI 300 100 90 3 6 100 33.77 0.0272 0.0040 
MBI 297 100 88 2 7 100 35.36 0.2151 0.0038 
El-Bassel et al., 2003 
MBI 126 0 55 38 NA 0 NA 0.1064 0.0080 
MBI 162 50 51 40 NA 5 NA 0.2418 0.0064 
MBI 146 0 58 37 NA 0 NA 0.2547 0.0071 
Feaster et al., 2010 
MBI 67 0 87 10 NA 0 42.2 -0.1118 0.0151 
MBI 58 0 71 14 NA 0 44.1 0.0347 0.0174 
Fogel et al., 2015 
MBI 256 0 32 0 62 0 33.4 0.4930 0.0073 
PC 265 0 36 2 54 0 34.2 0.5598 0.0065 
Goggin et al., 2013 
PC NA 77 59 0 32 2 40.4 2.1699 0.0540 
PC NA 71 50 0 31 2 40.8 1.9864 0.0487 
PC NA NA 62 0 32 2 39.9 1.7682 0.0400 
Grimley & Hook, 2009 
PC 132 46 88 0 10 2 25.1 0.2572 0.0046 
MBI 153 40 90 0 8 2 24.7 0.7470 0.0061 
Gwadz et al., 2011 
SBI 127 58 55 35 NA 5 NA -1.1574 0.0132 
SBI 116 NA 71 21 NA 5 NA 0.5403 0.0053 
Hadley et al., 2016 
PC 87 48 71 7 0 5 15.46 -0.1820 0.0120 
MBI 83 47 74 4 0 5 15.46 0.0530 0.0128 
Hanson et al., 2008 
MBI 65 29 34 51 15 8 38.7 0.6827 0.0192 
MBI 100 38 42 35 21 11 40.7 0.5994 0.0119 
Harrison et al., 2010 
SBI 407 65 53 28 17 54 41.32 0.1345 0.0026 
MBI 548 70 49 26 22 54 41.15 0.4567 0.0024 
Harvey et al., 2004 
SBI 110 50 0 100 0 6 22.59 0.2472 0.0097 
MBI 104 50 0 100 0 6 21.49 0.3378 0.0099 
Hershberger, Wood & 
Fisher, 2003 
MBI 614 66 44 22 29 6 38.68 0.3634 0.0022 
MBI 225 66 44 22 29 6 38.68 0.4784 0.0040 
Ingersoll et al., 2011 
MBI 26 48 82 2 NA 3 45 0.7134 0.0561 
MBI 27 48 82 2 NA 3 45 0.8264 0.0629 
Jemmott, Jemmott & 
O'Leary, 2007 
SBI 75 0 67 0 0 0 27.3 0.1660 0.0126 
SBI 118 0 100 0 0 0 27 0.3307 0.0090 
MBI 108 0 100 0 0 0 27.3 0.3470 0.0087 
MBI 118 0 100 0 0 0 27.3 0.3253 0.0085 
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SBI 123 0 100 0 0 0 27.3 0.1976 0.0087 
Jemmott, Jemmott, Fong & 
Morales, 2010 
MBI 809 NA 92 0 6 3 NA -0.1269 0.0021 
MBI 674 NA 88 0 6 3 NA 0.0327 0.0019 
Johnson, Dilworth, Taylor 
& Neilands, 2011 
PC 121 91 20 18 52 85 46 -0.0495 0.0084 
MBI 128 91 17 13 59 88 46.3 -0.0490 0.0082 
Jones et al., 2013 
MBI 92 0 54 18 7 0 37 -0.0005 0.0109 
MBI 92 0 54 18 7 0 37 0.0080 0.0123 
Juzang et al., 2011 
SBI 30 100 100 0 0 3 17 -0.2835 0.0463 
MBI 30 100 100 0 0 3 19 -0.1069 0.0447 
Kelly et al., 1997 
SBI 173 100 3 2 90 100 31.1 -0.0691 0.0077 
SBI 173 100 3 2 90 100 31.1 0.4212 0.0055 
Kershaw et al., 2009 
PC 355 0 80 13 6 0 20.4 0.0108 0.0034 
SBI 292 0 80 13 6 0 20.4 0.0147 0.0042 
MBI 287 0 80 13 6 0 20.4 0.0213 0.0040 
Knudsen et al., 2014 
PC 180 0 21 0 71 0 35.2 0.4871 0.0032 
SBI 198 0 22 0 71 0 35.2 0.5615 0.0034 
Koblin et al., 2004 
SBI 1829 100 6 15 73 100 NA 0.3967 0.0005 
SBI 2151 100 7 15 72 100 NA 0.3430 0.0005 
Koniak-Griffin et al., 2008 
SBI 39 50 0 95 5 0 18.4 0.0764 0.0528 
SBI 28 50 0 88 0 0 18.4 0.2959 0.0776 
Konkle-Parker, Erlen, 
Dubbert & May, 2012 
PC 23 61 100 95 0 2 33.2 0.8247 0.0499 
SBI 28 64 82 0 18 2 34.9 -1.2545 0.0656 
Landon et al., 2004 
PC 1819 71 NA NA NA 2 40.85 0.0613 0.0006 
SBI 3216 66 NA NA NA 2 40.55 0.1053 0.0003 
Lapinski et al., 2009 
MBI 48 100 41 4 49 100 42.63 0.2372 0.0665 
MBI 24 100 41 4 49 100 42.63 0.3553 0.1260 
Latkin et al., 2008 
MBI 470 74 25 0 24 3 NA 0.6510 0.0025 
MBI 550 74 25 0 24 3 NA 0.6980 0.0028 
Lauby et al., 2000 
PC 797 0 73 NA NA 0 25 0.1908 0.0019 
SBI 737 0 73 NA NA 0 25 0.4686 0.0022 
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Lauby et al., 2010 
MBI 143 100 81 9 8 3 NA 0.3817 0.0095 
MBI 143 100 81 9 8 3 NA 0.3385 0.0089 
Letourneau 2017 
SBI 62 84 29 31 33 10 14.9 0.2604 0.0170 
MBI 45 84 29 31 33 10 14.9 0.5981 0.0260 
Lewis et al., 2015 
MBI 227 69 31 49 21 5 43.3 0.0252 0.0039 
MBI 255 68 26 53 20 5 44 0.0964 0.0044 
Marsch et al., 2015 
MBI 69 76 46 NA 8 5 15.76 0.4891 0.0381 
MBI 72 78 45 NA 7 5 15.85 0.2344 0.0236 
Martin et al., 2003 
MBI 369 70 70 3 24 4 NA 0.4875 0.0053 
MBI 385 72 70 3 24 4 NA 0.4423 0.0052 
Mausbach et al., 2007 
MBI 150 63 28 12 52 6 36 0.1412 0.0114 
MBI 149 90 27 15 5 6 37.6 0.7057 0.0127 
MBI 152 90 25 12 52 6 36.2 0.4822 0.0132 
McCusker et al., 1997 
SBI 161 69 NA NA 73 5 NA 0.3880 0.0037 
SBI 378 75 NA NA 81 5 NA 0.2933 0.0099 
McMahon, Malow, 
Jennings & Gomez, 2001 
MBI 152 100 59 8 33 NA 41.3 0.2526 0.0068 
MBI 149 100 59 8 33 NA 41.3 0.0092 0.0067 
Meade et al., 2010 
SBI 88 47 68 17 10 60 42.3 -0.0488 0.0114 
MBI 95 46 68 17 10 60 42.3 0.4626 0.0117 
Mouttapa et al., 2009 
MBI 27 58 27 0 2 6 16.4 0.3292 0.0814 
MBI 21 58 27 0 2 6 16.4 0.3698 0.1075 
Murphy, Chen, Naar-King 
& Parsons, 2012 
MBI 60 51 78 9 4 4 20.7 -0.0158 0.0166 
MBI 54 65 78 9 4 4 20.7 0.1638 0.0189 
Parsons, Golub, Rosof & 
Holder, 2007 
PC 78 79 66 18 6 53 43.6 0.2820 0.0154 
PC 65 79 66 18 6 53 43.6 0.7355 0.0243 
Parsons, Lelutiu-
Weinberger, Botsko & 
Golub, 2014 
MBI 70 100 19 33 33 100 NA 0.4242 0.0177 
MBI 73 100 23 25 41 100 NA 0.5797 0.0193 
Peragallo, Gonzalez-
Guarda, McCabe & 
Cianelli, 2012 
PC 274 0 0 100 0 0 38.22 0.0499 0.0047 
MBI 274 0 0 100 0 0 38.74 0.3112 0.0049 
Purcell et al., 2007 PC 480 60 67 15 9 25 42.1 0.3754 0.0031 
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PC 486 62 65 16 9 23 NA 0.4052 0.0032 
Reback et al., 2010 
PC 62 100 24 16 52 100 36.5 -0.1851 0.0153 
PC 63 100 22 17 55 100 36.3 0.0385 0.0158 
Rhodes et al., 2017 
PC 152 100 0 100 0 64 30.5 -0.0438 0.0093 
MBI 152 100 0 100 0 68 30.4 0.1886 0.0043 
Richardson et al., 2004 
SBI 296 86 8 39 48 76 39.1 -0.0136 0.0053 
SBI 296 85 21 39 29 66 38.6 -0.0306 0.0058 
SBI 296 87 18 30 46 82 37.8 0.2758 0.0050 
Rotheram-Borus, Murphy, 
Fernandez & Srinivasan, 
1998 
PC 75 82 21 27 44 6 NA 0.2219 0.0178 
MBI 64 77 31 22 36 6 NA 0.2174 0.0225 
Rowe et al., 2016 
MBI 76 86 69 14 17 5 15.38 0.1982 0.0132 
MBI 78 82 53 20 28 5 15.44 0.2292 0.0136 
Sales et al., 2008 
PC 119 0 100 0 0 0 15.91 -0.2120 0.0100 
PC 126 0 100 0 0 0 15.91 0.2658 0.0094 
Santos et al., 2014 
PC 164 100 10 26 47 100 NA 0.3655 0.0065 
SBI 162 100 10 26 47 100 NA 0.4651 0.0069 
Sellers, McGraw & 
McKinlay, 1994 
PC 268 NA 0 100 0 3 NA -0.3928 0.0069 
SBI 268 NA 0 100 0 3 NA -0.3744 0.0068 
Sorensen et al., 2007 
SBI 32 62 37 9 28 30 44 0.1028 0.0366 
SBI 32 62 37 9 28 29 44 0.3397 0.0336 
St. Lawrence, Jefferson, 
Alleyne & Brasfield, 1995 
SBI 17 73 16 0 84 2 15.6 -0.2485 0.0626 
PC 17 73 16 0 84 2 15.6 0.7351 0.0777 
Stewart et al., 2017 
SBI 139 52 100 0 0 2 38.5 0.1066 0.0073 
MBI 112 51 100 0 0 2 37.3 0.0710 0.0090 
Surratt & Inciardi, 2010 
MBI 396 0 65 15 16 0 37.1 0.2868 0.0038 
MBI 410 0 62 15 21 0 36.5 0.2473 0.0038 
Tobin et al., 2017 
PC 153 54 86 0 12 4 43.7 0.4817 0.0073 
MBI 162 60 85 0 14 4 43.4 0.6830 0.0076 
Wernett et al., 2018 
PC 19 0 10 0 42 0 23.2 0.4206 0.0592 
MBI 31 0 35 0 23 0 25.1 1.2883 0.0626 
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Williams et al., 2018 
PC 125 100 94 1 5 5 36 0.0228 0.0132 
MBI 130 100 89 1 9 5 34.5 0.0066 0.0149 
Wolitski, Gomez & 
Parsons, 2005 
MBI 398 100 22 16 52 100 NA 0.0990 0.0030 
MBI 413 100 24 19 50 100 NA 0.1394 0.0028 
Zule, Costenbader, Coornes 
& Wechsberg, 2009 
MBI 428 70 67 0 26 3 41.1 0.2606 0.0036 
MBI 423 76 66 0 27 3 41.3 0.4147 0.0041 
Note. MBI, Multiple Behavior Intervention. SBI, Single Behavior Intervention. PC, Passive Control. %MSM, Percentage MSM in 
study group. d is the sample-size-corrected effect size for the group. Variance is the associated variance used in meta-regression 
models. NA indicates information could not be obtained for that value. 
